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Farmers’ perceptions of climate change and adoption 
of climate-smart agriculture practices in Nyando 
Basin, Kenya  




◼ Farmers perceive that temperatures have risen 
and that rainfall has become unreliable over 
time. 
◼ Farmer perceptions are in line with the regions’ 
climate data which indicates an upward 
trajectory in annual temperatures and variability 
in rainfall patterns. 
◼ Efforts to adjust and cope with extreme weather 
events include adoption of climate-smart 
agriculture (CSA) practices.  
◼ The main adopted CSA practices include 
agroforestry, soil conservation, and water 
harvesting. 
This Info Note summarizes findings of the research project, 
“Using Climate-Smart Financial Diaries for Up-scaling in 
Nyando, Western Kenya,” led by the Amsterdam Center for 
World Food Studies (ACWFS) with participation of the 
CGIAR Research Program on Climate Change, Agriculture 
and Food Security (CCAFS) in East Africa, the University 
of Nairobi’s School of Economics and Wageningen Eco-
nomic Research. The findings are based on baseline data 
of an on-going bigger panel study involving 122 house-
holds from 44 villages in Kericho and Kisumu Counties that 
compose the Nyando Basin. The study aims to inform how 
to improve farmers’ response to climate variability, food se-
curity and household income. The data was collected in 
2019 by graduate students from the University of Nairobi.  
 
Climate change is manifested through increased frequency 
of droughts, floods, and variable rainfall patterns. The 
impact of these events has been an increased vulnerability 
of smallholder farmers who depend on agriculture as their 
main source of livelihood. The question of whether farmers 
understand the phenomenon of climate change at the local 
level can be ascertained by examining their perceptions on 
temperatures and rainfall changes overtime. Of greater 
importance however is how they cope or adapt to changes 
in their livelihood sources brought about by the changing 
climate through for instance, adoption of CSA practices 
which have been demonstrated to improve household 
resilience.  
Overview of climate change in Nyando  
The annual maximum temperatures in the Nyando Basin 
range between 25 and 35 degrees Celsius while the 
minimum temperatures average between 9 and 18 
degrees. The region’s bi-modal rainfall, ranging between 
450mm to 600mm, has been highly variable and 
unpredictable. The first season extends from March to May 
while the second season starts mostly in September or 
October and ends in November (Recha 2017). In the 2001 
to 2010 decade, the temperatures were 0.067 degrees 
higher than the period from 1981 to 1990 (GoK 2013). It is 
projected that by 2050 the annual minimum temperature 
will rise by 7.14% in the region (Recha 2017), while the 
onset and cessation of the rainy seasons and the expected 
rainfall are no longer predictable. 
Farmer perceptions of temperature 
changes 
Figure 1 shows farmers’ perceptions of temperature 
changes. Out of 122 farmers, 69% perceived temperatures 
to have increased highly in the past 10 years, while 20% of 
the farmers reported temperatures to have increased only 
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slightly. Interestingly, 5% of the farmers perceived 
temperatures to have decreased over the decade.  
Figure 1. Farmers’ perceptions on change in temperature. 
Source: Survey Data (2019) 
Farmer perceptions on rainfall changes 
The farmers reported that rainfall has become erratic over 
the last 10 years, with 57% acknowledging high levels of 
rainfall unpredictability while another 21% perceived a 
slight change in rainfall patterns i.e. amount, duration and 
onset. Only 17% of the farmers did not notice any change 
in rainfall patterns and reported that rainfall was 
predictable.  
Figure 2. Farmers’ perceptions on rainfall unpredictability. 
Source: Survey Data (2019) 
Influence of perceptions on adoption of 
CSA 
The climate change perceptions held by farmers on 
temperature and rainfall changes have influenced their 
adoption of CSA practices at different intensities.  Of all the 
farmers (69%) who perceived a high increase in 
temperature, only 2% did not adopt agroforestry and soil 
conservation practices such as mulching, terracing and 
planting of trees. This could be explained by erratic climatic 
conditions which forced farmers to adopt these practices 
to cope with the changes. Farmers who perceived 
increased temperatures shied away from adopting 
improved livestock and water harvesting technologies 
(41% and 39%, respectively). The risk of losing harvested 
water to evaporation also discouraged construction of 
water pans among farmers that perceived an increase in 
temperatures. This could be explained by the high demand 
in labor and initial investment in constructing water pans 
which could be lost if harvested water is lost through 
evaporation. Additionally, even though improved livestock 
breeds have a high ability to withstand adverse climatic 
conditions, farmers who perceived an increase in 
temperature seemed to prefer their local breeds. This 
could possibly be explained by the belief that local breeds 
are more resilient to climate change and have been tried 
and tested in the region compared to improved breeds.  
Figure 3. Perceptions on temperature change and 
adoption of CSA. Source: Survey Data (2019) 
Perceptions on change in rainfall affect adoption of CSA as 
farmers that perceived changing rainfall patterns adopted 
agroforestry and soil conservation practices. Farmers who 
reported increased unpredictability of rainfall adopted 
agroforestry (57%), water harvesting (30%), and soil 
conservation practices (55%). The preference of 
agroforestry as an option for improving climate change 
resilience among farmers was due to its long-term benefits 
of reducing land degradation while water harvesting 
methods such as water pans provide irrigation water thus 
reducing crop failure. Soil conservation practices such as 
terracing curb soil erosion thus maintaining soil fertility. 
However, farmers that reported high rainfall variability did 
not adopt improved livestock. As earlier explained, the 
farmers may have considered local animal breeds to be 
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Figure 4. Perceptions on rainfall changes and adoption of 
CSA. Source: Survey Data (2019) 
Conclusions and policy implications 
Farmer perceptions of climate change are critical in the 
adoption of CSA practices. Farmers will adjust their 
practices by adopting CSA practices that enhance their 
resilience once they perceive the climate to be changing. 
Farmers who perceived temperatures to be on the rise 
adopted agroforestry and soil conservation practices; while 
those who perceived rainfall to be highly unpredictable 
adopted agroforestry, water harvesting and soil 
conservation. However, even when farmers perceive 
changes in the climate, they may shy away from some CSA 
practices, particularly improved livestock. Farmers 
appeared to prefer local animal breeds over improved 
breeds, most likely in the belief that local breeds are more 
resilient or that if times become harder it would be easier 
to manage local breeds.   
These findings provide evidence that it is important to 
understand local perceptions when designing adaptation 
strategies such as CSA. The link between perceptions and 
adoption of CSA practice provide policymakers, 
government and development partners with important 
insights when promoting climate change mitigation and 
adaptation strategies.  The success of these strategies 
hinge upon local farmers’ own conceptualization and 
understanding of the problem as best seen in perceptions.  
Training farmers on climate change manifestations and on 
the possible impacts of the changes on their livelihoods is 
important. Furthermore, provision of reliable weather 
information plays an important role in shaping how farmers 
perceive different variations in climate, understand 
possible risks thereof and how to cushion themselves 
against possible losses. Collective action in understanding 
climate helps to shape appropriate perceptions and move 
communities to the most appropriate climate mitigation and 
adaptation measures.  
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This Info Note summarizes findings of the CSA research 
project under the CGIAR Research Program on Climate 
Change, Agriculture and Food Security (CCAFS) carried 
out in the Nyando Basin with an aim to improve farmers’ 
response to climate variability, ensure food security and 
improve households’ incomes. The Info Note focuses on 
characterizing farmers’ perceptions to temperature and 
rainfall changes and how the perceptions influence their 
adoption of different CSA practices. Anthony Musyimi 
(tonnymusyimi@gmail.com) MSc student, University of 
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